Using pairs of smooth and rough forms of Enterobacteriaceae, six smoothspecific bacteriophages were isolated from sewage and another was obtained from Dr Hedda Milch, Budapest. Upon incubation of the individual extracted (smooth) host cell wall lipopolysaccharides with the homologous purified viruses, liberation of reducing groups (i.e. of about di-to nonasaccharide3) was observed in four cases, indicating the action of glycanases -but no liberation of acetic acid, indicating the absence of esterase activity. Under the electron microscope, all phages were seen to exhibit Bradley group B or C morphology and to carry tail spikes.
Short communications
; all phages were seen to carry tail spikes (I3 to I8 nmx6 to 8 nm). From the seven smooth host strains, cell wall LPS was extracted by the phenol-water procedure (Westphal & Jann, I965) , and solutions were incubated with purified homologous virus. Sequential samples of the incubation mixtures were analysed for reducing power (Park & Johnson, r949) , and, after 48 h, for loss of O-acetyl/liberation of acetate (Kwiatkowski, Beilharz & Stirm, I975; Fromme & Beilharz, I976) . No acetic acid was set free in any of the cases; the liberation of reducing power is summarized in Fig. I which also shows the gel chromatographic separation of the depolymerization products obtained after prolonged (48 h) phage action upon E. coli 55/I (o55), and I624/56 (oi44) LPS.
It can be seen that four of the seven smooth-specific Enterobacteriaeeae phage particles tested catalysed the liberation of reducing groups in host cell wall LPS-presumably due to a splitting of glycosidic linkages within the O-specific side chains; in the P. mirabilis, E. eoli oi44, o7, and o55 systems, the degradation product(s) exhibited a gel chromatographic elution volume around that of isomaltotetraose, -Nose, -octaose, and -nonaose standards, respectively.
On: Tue, 11 Dec 2018 22:37:52 In all cases, mixtures containing z mg LPS, and 2 × IO t° to 4 x xo t° p.f.u, of homologous, purified virions per ml phosphate buffered, physiological saline of pH 7, were incubated at 37 °C. (a) Development of reducing power: sequentially withdrawn samples of the incubation mixtures were analysed for reducing sugars (Park & Johnson, 1949) ; incubation mixtures, treated in the same manner but containing no phage, served as blanks, and glucose as a standard. (b) Separation of depolymerization products: the products obtained from 5o mg of E. coli 0144, and from 20 mg ofE. coli 055 LPS were placed on a Sephadex G25 column 030 cm long,3"I5 cm 2 cross-section), and eluted at IO ml/h. Fractions were analysed for carbohydrates with phenolsulphuric acid (Dubois et al. I956) . Oligosaccharides of the isomaltose series served for mol. wt. calibration.P, mirabilis phage 'otto ' (0--0) , E. coli 0 phage no. I44 (A--A), no. 7 (Ill--R), no. 55 (O--O), no. 9, r6, too (A--A), and respective host LPS in each case.
In total, these results suggest that virus-associated glycanases active on host cell wall LPS are quite common in smooth-specific Enterobacteriaceae phages, while esterases hydrolysing acetyl substituents are rare. The finding that all smooth-specific viruses here investigated carry tail spikes-a morphological type of organelle previously suspected of generally representing host surface degrading enzymes (Bessler et al. ~973; Carrascosa et al. 1974; Rieger, Freund-M61bert & Stirm, I976) -raises the question whether there might exist as yet unrecognized types of spike-associated enzymatic activities.
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